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470°C.  Most  of  the  growth  runs  were  performed  on  CdTe  and 

Cd0  04^e"  lattice  mismatch  between  the  epilayers  and 
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substrates  was  of  the  order  10  .  Some  of  the  growth  runs  were 

performed  on  high  Zn  content  substrates,  y-^0.20,  in  which  lattice 
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mismatch  was  not  more  than  10 


In  an  horizontal  slider  boat  system  the  thickness  of  the  epilayer 
is  determined  primarily  by  the  thermal  cycle  of  the  growth 


process.  Assuming  diffusion  limited  growth  (2)  the  thickness,  d, 
is  given  by: 

d=c  (4  t1/2  +  2/3  Rt  3/2  ) 

where  C  is  the  material  constant,  4  is  the  degrees  supercooling,  R 

is  the  cooling  rate  during  growth  and  t  is  the  growth  time. 

During  our  experiments  the  values  for  R  and  A  were  between  0  to 
1  /2 

0. 16 Am/°c-min  and  4°C  to  6°C,  respectively. 

The  thickness  of  the  epilayers  was  obtained  by  two  methods;  direct 
inspection  on  cleaved  (110)  cross  section  and  from  the 
interference  pattern  of  the  IR  transmission. 

The  main  results  are: 

1 .  Depending  on  growth  conditions  the  thickness  of  the 
epilayers  was  varied  from  5  to  12/U.m. 

2.  The  uniformity  of  thickness  over  an  epilayer  was  better 
than  1 M m . 

3.  Under  identical  growth  conditions  the  reproducibility  of 
thickness  between  run  to  run  was  about  l/Um. 

4.  The  constant  C  in  expression  (l)  was  found  to  be 

i/2 

0.l5±0-0.3  /Mm/°C  -  min 

5.  The  value  of  C  was  practically  independent  on  lattice 
mismatch. 

Conclusions 

Using  our  LPE  growth  process  the  controlling  of  the  thickness  of 
the  epilayers  was  fairly  good. 

The  minor  changes  in  C  and  its  independence  on  lattice  matching 
indicate  that  the  epilayer  growth  is  diffusion  limited,  as  was 


assumed.  The  absolute  value  f  C  is  still  in  question. 

Task  B 

In  the  last  interim  report  the  procedure  of  growing  Cd^  gZng 
single  crystals  was  described.  The  major  problem  of  this 
procedure  was  the  formation  of  radial  cracks  in  the  boule. 

Using  the  same  procoduse,  now,  with  lower  Zn  concentration  boule 
without  any  cracks  were  obtained.  The  nominal  composition  of  the 
starting  materials  was  Cd_  Q.Zn_  ,  ,Te. 

The  distribution  of  Zn  along  the  boules  is  plotted  in  fig  (1). 
Twenty  five  wafers  (111)  oriented  were  cut  from  one  of  the  boules 
The  (111)  direction  of  the  main  grain  was  5°  off  the  growth  axis 
of  the  boule.  The  single  area  of  each  wafer  was  more  than  2.5 
cm2.  About  15  of  the  wafers  were  lattice  matched  with  Hgl-xZn-Te 
epilayers,  0. 15£  x $  0.22. 

The  main  characteristics  of  CdZnTe  wafers  are: 
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1.  Etch  pits  density,  as  revealed  by  Eg  solution,  was  not 
homogenious.  Tn  the  worst  areas  e.p.d.  was  about 
5xlO^/cm2 . 

2.  The  wafers  were  transparent  in  the  spectral  range  2-25 

m. 

3.  No  precipitates  were  detected  using  IR  microscope. 

4.  Half  width  double  crystal  rocking  curves  spectra  which 
were  taken  in  different  areas  of  the  wafers  changed 


between  64"  to  100". 


WAFER  NUMBER 


Conclusions 


It  seems  that  improved  CdZnTe  crystal  can  be  obtained  by  reducing 
the  Zn  concentration  in  the  starting  materials.  About  60%  of  the 
substrates  were  with  lattice  constants  suitable  to  liquid  phase 
epitoxy  of  Hgl-xZnxTe,  0.15^  x£  0.22. 

The  characteristics  of  the  substrates  were  comparable  with  those 
of  CdTe . 

The  amount  of  the  unused  fund  remained  on  the  1st  June  1986  is 
$20,850. 
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